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(54) INK JET RECORDING APPARATUS 
(57) Abstract : 

PROBLEM TO BE SOLVED: To record characters and images, both 
having high quality, while controlling blur of a profile without 
reducing density even at a high-density portion. 
SOLUTION: Recording data are transferred to a periphery 
extracting means 202 and a thinning means 203. A peripheral 
portion of the recording data is extracted in the periphery 
extracting means 202 and transferred to the thinning means 203. 
In the thinning means 203, opaquing is performed while applying 
thinning processing to pixels adjacent to the inside of the 
peripheral portion, and recording data are produced. After being 
stored in a band memory 204, the recording data subjected to the 
thinning processing are sent to a recording head drive means 205 
and, after being converted into a drive signal in a recording 
head 101, the recording data are recorded on a recording medium 
by means of the recording head 101. 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



English translation of JP 10-250119 Page 1 



1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink-jet recording device characterized by to have a profile extraction means to 
extract profiles, such as a character to record and a picture, in the ink-jet recording device which 
records by breathing out the ink of a color which is different from two or more recording heads, 
respectively, and forming a picture on a record medium-ed, and the infanticide means which 
thins out the record pixel which adjoins inside the profile extracted by the aforementioned profile 
extraction means. 

[Claim 2] The aforementioned profile extraction means is an ink-jet recording device according 
to claim 1 characterized by extracting the width of face of a profile by record pixel at least 1 
pixels or more. 

[Claim 3] The aforementioned infanticide means is an ink-jet recording device according to 
claim 1 characterized by thinning out record pixel at least 1 pixels or more which adjoins inside 
the profile extracted by the aforementioned profile extraction means. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to an ink-jet recording 

device. 

[0002] 

[Description of the Prior Art] In an ink-jet recording device, ink **** and a bird clapper have ink 
which cannot be absorbed by the record medium by the adjustment of the property of ink, and a 
record medium. The aforementioned ink **** generates the phenomenon called outflow and blot 
to a grain direction from the printing area of a request of a record medium, and has become the 
cause which causes degradation to especially the quality of a profile. 

[0003] There is the method of the common knowledge which suppresses a blot of a profile by 
forming and recording the record data which thinned out the record pixel at a certain fixed rate 
by applying the mask pattern which stops the maximum concentration as shown in drawing 10 to 
80% as opposed to the field (it being henceforth called the high concentration section) which a 
record pixel concentrates like the poor section as one of the solutions of these problems. 
[0004] Moreover, for example, as indicated by JP,8-300638,A and JP,6-152902,A As there is a 
method of thinning out the record pixel of the color boundary section and suppressing the blot 
between color boundaries when recording especially two or more colors, and indicated by JP,2- 
253958,A There is a method of suppressing a blot of a line drawing by thinning out the record 
pixel of the field which extracts a line drawing and laps with a line drawing, or lessening the 
weight of the ink drop in the field which laps with a line drawing, and reducing the amount of 



placing of the whole ink. 

[0005] Moreover, for example, by establishing a heating means, it makes it possible to heat some 
record media and to accelerate dryness of ink during record operation, and there is a method of 
suppressing a blot of a profile as indicated by JP,7-1749,A. 
[0006] 

[Problem(s) to be Solved by the Invention] However, in the method of thinning out and 
recording the record pixel of the aforementioned high concentration section at a fixed rate, since 
a record pixel must be thinned out at a rate excessive in order to suppress a blot when the ink of 
the composition which is easy to permeate, for example is used, there is a problem that desired 
concentration cannot be obtained to the high concentration section. 

[0007] Moreover, it sets to the method of thinning out the record pixel of the boundary section in 
order to prevent a blot of the aforementioned color boundary. Also in the method of making 
small the diameter of a dot of the portion which the problem of generating a blot to the boundary 
section of a record section and a record medium to the portion with which the color boundary or 
line drawing of ink laps while it is effective is left behind, and laps with the aforementioned line 
drawing There is a problem that desired concentration cannot be obtained to the high 
concentration section, like the method of thinning out the record pixel of the high concentration 
section at a fixed rate. 

[0008] Moreover, in the method of establishing the aforementioned heating means, the cost rise 

by establishing a heating means and the control means for controlling a heating means must be 

prepared, and there is a problem of making control of record operation complicate. 

[0009] Then, the place made into the purpose of this invention is offering the ink-jet recording 

device which can suppress a blot of a profile, without reducing the concentration of the high 

concentration section. 

[0010] 

[Means for Solving the Problem] A profile extraction means to extract profiles, such as a 
character which the ink-jet recording device by this invention records, and a picture It has the 
infanticide means which thins out the record pixel which adjoins inside the profile extracted by 
the aforementioned profile extraction means, the aforementioned profile extraction means 
Extracting the width of face of a profile by record pixel at least 1 pixels or more, and the 
aforementioned infanticide means Thinning out record pixel at least 1 pixels or more which 
adjoins inside the profile extracted by the aforementioned profile extraction means, the character 
to record, a picture, etc. are characterized by being formed by scanning a recording head at most 
4 times. 
[0011] 

[Embodiments of the Invention] Hereafter, this invention is explained in detail based on an 
example. 

[0012] Drawing 1 is drawing having shown the outline of the ink-jet recording device of this 
invention. 

[0013] It is fixed to carriage 102 and a recording head 101 is conveyed by the main scanning 
direction shown in Arrows A and B in accordance with the guide shaft 109 by the carriage 
driving belt 103 driven with the carriage drive motor 104. A record medium 107 is conveyed in 
the direction of Arrow C with the conveyance roller 108 driven with the conveyance roller drive 
motor which is not illustrated. Moreover, the ink which forms a record pixel is supplied to a 
recording head 101 through the ink delivery pipe 106 from the ink service tank 105. 
[0014] A recording head 101 is an ink-jet recording head of form of using a piezoelectric device, 



and arranges two or more nozzles in one train in arbitrary matrices or the direction of vertical 
scanning (the direction of the aforementioned arrow C). In this example, record of 720dpi is 
enabled by record of 360dpi, and two scans by one scan by arranging 48 nozzles in a 1/180 inch 
pitch, and arranging two trains, i.e., 96 nozzles, in a 1/360 inch pitch alternately in the direction 
of vertical scanning. 

[0015] The ink used in this example is water, a pigment, and ink that comes to contain a resin 
emulsion at least. The ink which specifically added and adjusted pure water to what added as a 
carbon black 6wt% and resin emulsion, and added surfactant 1.5wt% etc. suitably pro cheating- 
on-the-fare 0.1 wt% as a component of diethylene-glycol 15wt% and others as a moisturizer as a 
pigment was used styrene acrylic-ester copolymer 3wt%. 
[0016] Next, operation is explained. 

[0017] In advance of record operation, a record medium 107 is fed to the nozzle side of a 
recording head 101, and the position which counters with the feed equipment which is not 
illustrated. A recording head 101 breathes out an ink drop alternatively from the nozzle of the 
aforementioned recording head 101 synchronizing with the scan of carriage 102, drives in an ink 
drop on a record medium 107, and forms the character and picture based on record data in the 
position of a record medium 107. With the end of this scan, a record medium 107 is conveyed in 
the direction of vertical scanning with the aforementioned conveyance roller 108. By repeating 
this operation, a desired character and a desired picture are formed on a record medium. 
[0018] The movement magnitude of the main scanning direction of the aforementioned recording 
head 101 and the amount of conveyances of the direction of vertical scanning of the 
aforementioned record medium 107 are decided according to the resolution to record. 
[0019] In this example, when recording in the resolution of 360dpi, whenever 1/360 inch of 
recording heads 101 moves being scanned by main scanning direction with the aforementioned 
carriage 102, they carry out the regurgitation of the ink drop alternatively, moreover, the record 
medium 107 — the end of a scan of the aforementioned recording head 101 — the aforementioned 
conveyance roller 108 a part for 96 nozzles - that is, 96/360 inch is conveyed By repeating the 
scan of the aforementioned recording head 101, and operation of conveyance of a record medium 
107, the record data of desired 360dpi are formed on a record medium 107. Moreover, for 
example, when recording resolution of 720dpi, whenever 1/720 inch of recording heads 101 
moves being scanned by main scanning direction with the aforementioned carriage 102, they 
carry out the regurgitation of the ink drop alternatively. Moreover, with the aforementioned 
conveyance roller 108, a record medium 107 is conveyed 1/720 inch, when the scan of the first 
aforementioned recording head 101 finishes, and when the next scan finishes, it is conveyed 
combining two conveyance operation of conveying 191/720 inch. By repeating the scan of the 
aforementioned recording head 101, and operation of conveyance of a record medium 107, the 
record data of desired 720dpi are formed on a record medium 107. 

[0020] Drawing 2 is drawing having shown the block diagram of the ink-jet recording device by 
one example of this invention. 

[0021] A record data-storage means 201 to memorize the record data 221 transmitted from an 
external device 220, A profile extraction means 202 to extract the profile of record data, and the 
infanticide means 203 which thins out the record pixel inside the profile extracted by the 
aforementioned profile extraction means, It consists of band memory 204 which memorizes the 
record data thinned out by the aforementioned infanticide means 203, and head driving means 
205 which generate the driving signal based on the record data memorized by the 
aforementioned band memory 204, and are impressed to a recording head 101 . 



[0022] The record data 221 transmitted from the external device 220 are memorized by the 
record data-storage means 201. 

[0023] After a recording start, record data are read from the aforementioned record data-storage 
means 201 by CPU222, and are transmitted to the profile extraction means 202 and the 
infanticide means 203 by it. In the aforementioned profile extraction means 202, after 
performing profile extraction of record data, profile data are transmitted to the aforementioned 
infanticide means 203, and in the aforementioned infanticide means 203, infanticide processing 
is performed from the record data 221 and the aforementioned profile data. 
[0024] Here, one example of profile extraction of the profile extraction means 202 in this 
invention is explained. 

[0025] In this example, a profile is extracted using the boundary layer extraction filter of the 
common knowledge called Sobel filter. Drawing 3 is drawing showing the determinant of the 
aforementioned Sobel filter, and the aforementioned Sobel filter consists of two filters, deltax 
and delta y, shown in drawing 3 (a). The value of k in drawing is set to 1 in this example, and 
extraction of a level profile component of a perpendicular profile component is enabled by the 
aforementioned deltaY with the aforementioned deltaX using the determinants delta X and delta 
Y shown in drawing 3 (b). 

[0026] For example, drawing 4 is drawing having shown process in which the profile of a 
character "A" was extracted, and drawing 4 (a) is drawing having shown the alphabetic data 
developed by the record data-storage means 201, and is drawing having shown the result which 
drawing 4 (b) covered the aforementioned profile extraction filter over the alphabetic data shown 
in aforementioned drawing 4 (a), and extracted the profile with a width of face of 1 pixel. 
[0027] Next, another example of profile extraction is explained. 

[0028] It is a method using the character outline generated in the character generation process of 
a character generation means by which the method of another profile extraction is called outline 
font in this example. 

[0029] Generally an outline font is the method of interpolating between the dispersed points in a 
curve and a straight line, and generating a character outline, and smearing away the interior of 
the character outline by which generation was carried out [ aforementioned ], and generating a 
character. For example, drawing 5 is drawing having shown the process which generates a 
character "B" by the outline font, drawing 5 (a) is drawing having shown the dispersed point for 
generating the profile of a character "B", and drawing 5 (b) is drawing showing the result which 
interpolated the aforementioned point data with the curve and generated the character outline. 
Moreover, drawing 5 (c) is drawing having shown the result which smeared away the inside of 
the aforementioned character outline and generated the character "B." 
[0030] In this example, infanticide processing is performed by transmitting to the infanticide 
means 203, directly, without letting the profile extraction means 202 pass by using as profile data 
the character outline generated by the aforementioned outline font. Moreover, the width of face 
of a profile is selectable in 1 pixels or more by specifying the line breadth of the curve 
interpolated in character generation process, and a straight line. 

[0031] Next, the example which performs infanticide processing by the infanticide means 203 in 
this invention is explained. 

[0032] How to thin out 1 pixel of pixels which adjoin inside a profile as one example of the 
infanticide processing in this invention is explained below. 

[0033] Drawing 6 is drawing having shown the flow of the painting-out processing in this 
example. 



[0034] 1 of the number in drawing shows the pixel to record, and 0 shows the pixel which is not 
recorded. Moreover, Fl and F2 are flags used for judgment whether a view pixel is recorded or it 
does not carry out. 

[0035] Moreover, as this example is shown in drawine 7 , the dummy data 701 for 2 pixels are 
formed before and after the main scanning direction of the field to record, respectively, and the 
start pixel 702 is made to be formed at the edge of a record section. 

[0036] The flow description of drawing of the painting-out processing shown below at drawing 6 
is shown. 

[0037] The start-among drawing pixel 702 is made into a view pixel, and a scan is started after 
performing initial setting of F1=0 and F2=0 (Step S101). 

[0038] It judges whether the pixel in front of 2 pixels of main scanning direction is 1 from the 
aforementioned view pixel (Step SI 02). 

[0039] If it consists of the aforementioned view pixel F1=0 when the pixel in front of 2 pixels of 
main scanning direction is 1, when the pixel in front of 2 pixels of F main scanning direction will 
be 1 from the aforementioned view pixel set to 1= 1 (Step SI 03, Step SI 04), it will be referred to 
as F1=0 if it becomes Fl=l (Step S103, Step S105). 

[0040] It judges whether the pixel after 2 pixels of main scanning direction is 1 from the 
aforementioned view pixel (Step SI 06). 

[0041] If it consists of the aforementioned view pixel F2=0 when the pixel after 2 pixels of main 
scanning direction is 1, when the pixel after 2 pixels of F main scanning direction will be 1 from 
the aforementioned view pixel set to 2= 1 (Step SI 07, Step SI 08), it will be referred to as F2=0 
if it becomes F2=l (Step S107, Step S109). 

[0042] The value of the aforementioned view pixel is acquired by the logical expression shown 
in the following formula by setting the current value of a view pixel to X (Step SI 10). 
X=X OR (Fl AND F2) ~ Formula (1) 

After using the result of the aforementioned logical expression as the record data of a new view 
pixel, the 1 pixel of the aforementioned view pixels is moved to main scanning direction (Step 
Sill). 

[0043] If record data finish and do not come out, operation of SI 1 1 is repeated from Step SI 02 
(Step SI 12). 

[0044] If record data are finally, it will end (Step SI 13). 

[0045] It becomes possible to generate the record data which thinned out 1 pixel of pixels inside 
a profile by operation according to the above-mentioned flow. 

[0046] Drawing 8 is the result which smeared away the 10th line of the profile of the character 
"A" shown in drawing 7 by the aforementioned painting-out means, and the state and the 
aforementioned formula of Fl and F2 in process in which it smears away. It is drawing having 
shown the result of X in the aforementioned formula (1) the result of (Fl AND F2) in (1). 
[0047] Moreover, it is possible to thin out 1 pixels or more by changing the position of the pixel 
seen in order to judge the value of the above Fl and F2 with 3 pixels and 4 pixels from a view 
pixel. 

[0048] Drawing 9 is drawing having shown another example of infanticide processing. 
[0049] Drawing 9 (a) is drawing having shown the 10th line of the profile data of the 
aforementioned character "A." 

[0050] First, as shown in drawing 9 (b), between the profiles of the 10th line of the 
aforementioned profile data is smeared away simply. 

[0051] Next, as shown in drawing 9 (c) and drawing 9 (d), the data which shifted to main 



scanning direction 2 pixels of results smeared away the account of before at the opposite 
direction of 2 pixels and main scanning direction are generated, respectively. 
[0052] By taking the AND of the data shifted the data and the aforementioned main scanning 
direction which were shifted to the aforementioned main scanning direction 2 pixels, and 
reversely 2 pixels, the result which smeared away the interior of a profile as shown in drawing 9 
(e) is obtained. 

[0053] By taking the OR of the data which finally took the AND shown in aforementioned 
drawing 9 (e), and the profile data shown in aforementioned drawing 9 (a), as shown in drawing 
9 (f), it becomes possible to generate the record data which thinned out 1 pixel of pixels which 
adjoin inside a profile pixel. 

[0054] Moreover, it is possible to thin out 1 pixels or more by changing the number of pixels to 
shift with 3 pixels and 4 pixels. 

[0055] The record data 223 to which infanticide processing was performed by the 
aforementioned painting-out means 203 are memorized by the band memory 204. 
[0056] The head driving means 205 generate a head driving signal according to the record data 
memorized by the aforementioned band memory 204, and impress it to a recording head 101. 
[0057] A recording head 101 breathes out an ink drop according to the head driving signal 
impressed by the aforementioned head driving means 205, and forms a character and a picture on 
a record medium 107. 

[0058] It makes it possible to form the character and picture which thinned out the record pixel 
which adjoins inside a profile on a record medium 107 by the above-mentioned operation. 
[0059] As mentioned above, although the example which performs infanticide processing and 
performs printing operation was explained after extracting a profile, moreover it is not limited to 
the method by the Sobel filter and the outline font in a profile extraction means, it is not limited 
to the method of giving in an infanticide processing means in the case of painting out. 
[0060] 

[Effect of the Invention] By composition of according to this invention extracting the profile of 
record data by record pixel at least 1 pixels or more, thinning out pixel at least 1 pixels or more 
which adjoins inside the aforementioned profile in an ink-jet recording device, and performing 
record operation Since it is absorbable in the portion of the pixel which thinned out the ink which 
cannot be absorbed to a record medium, it makes it possible to record the high-definition 
character and high-definition picture which suppressed the blot of the profile section, without 
high concentration ****** also reducing concentration. 

[0061] Moreover, it also sets in the ink of the composition which will become easy to permeate if 
a record dot concentrates for example, although there are few blots in a line, ink of the 
composition which is easy to permeate in which concentration falls when it prints especially in a 
regular paper. By adjusting the number of pixels and the number of pixels to thin out of a profile 
to extract, it makes it possible to record the high-definition character and high-definition picture 
which suppressed the blot of the profile section according to composition of ink. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the schematic diagram of the ink-jet recording device of this invention. 
[Drawing 2] It is the block diagram showing the component of the ink-jet recording device of 
this invention. 

[Drawing 3] It is drawing showing the determinant of the Sobel filter in the example of this 
invention. 

[Drawing 41 It is drawing showing process in which the profile of the character "A" in the 
example of this invention is extracted. 

[Drawing 5] It is drawing showing the process which generates the character "B" in the example 
of this invention by the outline font. 

[Drawing 6] It is drawing showing the flow of the painting-out processing in the example of this 
invention. 

[Drawing 7] It is drawing showing the dummy data in the example of this invention. 
[Drawing 8] It is drawing showing the process of the painting-out processing in the example of 
this invention. 

[Drawing 9] It is drawing showing another painting-out processing in the example of this 
invention. 

[Drawing 10] It is drawing showing the mask pattern which makes 80% the maximum 
concentration value in the example of this invention. 
[Description of Notations] 

101 Recording Head 

102 Carriage 

103 Carriage Driving Belt 

104 Carriage Drive Motor 

1 07 Record Medium 

108 Conveyance Roller 

109 Guide Shaft 

201 Record Data-Storage Means 

202 Profile Extraction Means 

203 Infanticide Means 

204 Band Memory 

205 Head Driving Means 



[Translation done.] 
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*SW>»7fc#fc. iEH&tt 1 0 7ttffiiEK£n— 5 1 

mm*. 

[0018] fiffEIEfJK 7 K 1 0 1 <7)±i£&1j$W&® 

ah xvmmmm 1 o 7<7)W\mx$wmmmi 

[0019] ***Wfc*JV^T. W*.«L 360dpi 

wuwwrcEfi^ffa t iBUK-y h 1 o i«. w 

IE* A- U ys/'l 0 2CJ;-5r±^4*|Blt;^$il : 5r* s 

6i/3 6 (m y^mrtmiz^ y?m*wmi&t 

ifrf 4. fE£§&ttl 0 7(4. HiTIEieiiKv H 1 0 

1 «»g*tf>**7i:#fc, mWmv-? 1 0 8 Hi 

9 HP*>9 6/3 6 0-f ^f-flBSSJU. flf 

ieieh^7 h i o i nj&tttit&m i o i^mnm 

ffSrHOjEtikKJ: 1 ). Ettttfel 0 7±£BfM?)3 
6 0d P i^SEUf'-^iJgjS^i. ifc, fltf.HL 7 

2 0dpi *>|RflUS«£JS*fT5 t £(4. IEUK7 H 1 
0 1 ML mie^f + U 7 v 1 0 2 Hi 

aESit** 1 ^ 1/7 2 o-f y^-mtsthwz'i y?m 
smtzmtri. ta. mm* io mam 

o-5 1 0 8£«kotL atJ^fri21EH^7 K 1 o \ <r> 
?6^IWfci:*K:i/7 2(My*«aiU *<03©IE 
jMRifcfcSfcl 9 l/7 2(Myf-«aW4J:H32 

®mmmm*£b*xmzti&. mmm^v 

V 1 0 1 iEftKfe 1 0 7 o&GSOttfc&tt 0 & 
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-fdfcHJ: 1 }. IEH$tia0 7±£ffiMtf)7 2 0dp i 

[00 20] 02(4. *fHBoi«fc«HcJ:6-fy^s; 
x 7 hEf»»M>7a 7 ? m^Tfk UfcETC* 6 . 
[0021] fl>a$g^2 2 0*^|£ili§itl»ief|f r -^ 

2 2 1 mm-&smT-nm^®2 o 1 t . ieut 

5KIBBI*#R2 0 3i:. l9SIBI5l*¥S2 0 3fc:J:o 
?fg3IMl£f£iiT-*£IE1it6^>K^ ; Ey 2 04 
t. WE'^H^^U 2 0 4fcE«SitT^6E«f f - 
*£S^<IglJfi^££j£LTiEiIK7 h' 1 0 1 KEpfln 
"tl.'vy KBK¥R2 0 5 tfrhtch. 

[0022] mrsx 2 2 o fr&ieasfifcKfrr-* 

221IJ. IE«7 f -^iEtt#a2 0 1 fcSttSfi*. 

[ 0 0 2 3 ] IEi£IPi#?&. CPU2 2 2fcioTfE«T 

-^^ffiEie«iT-^iEii^S2 o i^a*aisn» 
fiiBtttii#a2 o 2* iiflagi&#&2 o 3 HKi*$ix 

4. !9EIMWlIlliJ¥R2 0 2fc*JV^«. IB^r-^^ 
l»IH*ffi*ff-3A:ail»7 r -^tl!«BBBI**R2 0 3 
fclSU WEBBI**R2 0 3(c*jv^tt. IEIIt- 
^ 2 2 1 i: f)tEflSBT-^* J ^l#J&S^ff d . 

[0024] z.z.x\ *3tmzmh$mm&*®2 o 

[0025] ^OtWfc*iV^T«. V-*JV7 4)V9- 

ait I.. 03ii. H?!Ey-^/U7^?off?iMfr^i 

feHT*0. BufEV-</l'7'fyU^(4ll3 (a) 

^IStWfcisv^iEa+^kOll^'lkL, H3 (b) 

•Bfi**. frlEAYHioT^HIB^^Irttai^tgi: 

[0026] mm. 04{4X^ r Aj ^IBSrtttB-r 
SjmfcSLfcHT* 1 ). H4 (a) <4. IEHt-^IE 

wm.20 lizmmztix^httT-fz^Ltimx' 

14 (b) (4, H?fiES4 (a) KSpSflSS*?- 
[0027] fcfc, flll5tttii^t,3lAi:OCO||^0!)$riK 

"5!tS. 

[0028] *mm£tm& 1 3 lAkocoisi^ai^ 
cDX3^&nx'^zn&x?mm£m^hiTmx'$> 

[0029] -imizTVhyJ y?*yhlts tm.® 

^$:4«tl>^j£-C'J>l». Wi(f. 135(4. r Bj 
SrT^ h 5 A y 7 * y YXS&t&ffikTfr UMX'h 




0 . 05 ( a ) (i. r b j *>«lte4jfc*4;fc*>0> 
»W>h^LtHtftO. 05 (b)«. fr 

f&H£*-f0T-;fc6. ifc. 05 (c) ttWi£S?NB» 
[0 0 3 0) ^SSfflfcfcvvcte. I9ier«>h7-f ^7 

■c. »jH*ai¥R2 0 2«ra$i t fca»iaBi*¥S2o 

3fcKiS-f4ii:fcJ:»)lligi*«HiSrff3. IMS 
«B&t6 £ k «k 1 M*J2LL*aWWttT* . 

4. 

[ 0 0 3 1 ] arte. *3HHfc*rtt4IBEIS¥82 0 31= 
J:oTISBI#«!a*lirtll«Bf!*iJKBt4. 

[ o o 3 2 ] *3rate*5it4iarai&*rawfc-xo3at 

[ 0 0 3 3 ] 06(4. «Q6Wfcfe»t4^ «3«L*aa«) 

7o-£^Ut0T&6. 

[0 0 34]H+»*<OUiiE»t4®***U 014 
IE»L*HB*fcjj*LTV>6. ifc, Fh F2l4i§B 

4. 

[ 0 0 3 5 ] 4fc. :**»Wfc*iVvCtiia7fcjjtr J: 3 
7 0 1 *R»t, ilfc®&7 0 2S-I2H 
[0 0 3 6] JSITK. H6fcjSUfc»0aiUlHiO7n 
[0037] B4«B5il7 0 2 ZmBWmt U F 1 

=0, ?2=ocr>mm&*'n^dm&immh 

(XfvTS 10 1). 

[0038] IJiE«BlffiR*»4»±^B5ri6l2B3RW^a 

mnx-fohfrHofrzymth (^f^rs 1 o 

2) . 

[0039] f?ie*BB»a»4>±3QE#|fi!2H*Btf>H 
3l#l?)k#. Fl = 0$4>tfFl = lfc-f4 (Xf-/ 
7*S10 3. Xf77*S104) . HUietfgaS^'oi 
36lE#l*l2B*ffl*>B*# 1 ?>k * , F 1 = 1 ^ibtfF 

1 = 0^1-4 (*Tr-y7*Sl 0 3, ^.r xTSlO 

5) . 

[00403 BifiE^gffiSa^±7t^|6j2ffl£f£<7)® 
atflTaifrtfdfrfcffflhti (X-f yT-S 1 0 

6) . 

[0041] fNE*SBSfr &±£S#lW£&aH 
*#l*>fcS. F2 = 0^A>(fF2=l k-TS (Xt7 
rs 1 0 7. Xf-y7S10 8) . ffliE*B®**»S>i. 

^nmrnrnmrnmip 1 ok # . f 2 = 1 &£>if f 

2 = 0 tth (xf7rsio7. xt^rsio 
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9) . 

[0042] fne*B®^<7)®{i. 5fB®g£>g|£<7>€ 

T7/S1 10) . 

X = X OR (Fl AND F2)-£(l) 

a. frte3iB®S2:±^E^[fi](cia^^iirti> Ur 

«xTS 111). 

[00433 mrr-fmbVX'WrtlifAT vT S 
10 2*^ SI 1 l?)fijM:i*9jI-f (^f77Sl 1 
2) . 

[0044] IBUt- * aWltob 0 tMitf»7 ( *r ? 
7*S1 1 3) . 

[0045] ±IE7o-fcfl!-5 fctftfl*: «t oT. HIPcO 
A^fiEkSrS. 

[0 04 6 ] 08(4. 07(Cij*$*l43?? r Aj OfSfB 

<oi off b Sr. i^oauf&fcj^raoaurte 

J&k, ?£9?»t$gfc:is(t&. Fl, F2*>#SMJ.J:tf 
HE* <1)+*>(F1 AND F2)^l. t 

( 1 ) +*>Xtf)t&|l£ij*LfcBI"ra4. 
[ 0 0 4 7 ] ifc. miieF 1 . F 2*>ttfc«J&**fc«> 

-r t z i <c x o imm&±$ mm <zt tnmxb i . 

[0 048] 09f4. BIll#«raot»dlAi:0^etff| 

[ 0 0 4 9 ] 09 ( a ) tt, frie^ r A j ^HIBr- 
^10ffB**LfcB"C*«. 
[0050] *»(C. 09(b) te^-fj: o te. fflElft 

i offB^n«ia*#«fc^"9»r. 

[00 5 1 3 B9 (c).09(d) fcSrf J: 3 
*iai^)R*f*|Slfc2B«^7 h Ur-r-****i/e*i£ 

[00523 W^EMWi^Zimm^y h Lfcr-* 
aS^kSCklciO. H9 (e) J: 5 t;fllB(7) 

[00533 ftttk:. Htrie09 ( e ) iz^ztimmm 

$t^tZT-?b. fyiSH9 (a) 
^4:«Wl»Sri:4Cfcfc:J:o-C, 09 ( f ) fc^Sfi 

[00 54 3 S/7M-4B«»*3B«» 4®«k 

[ 0 0 5 5 3 HafEM0itL^a2 0 3fc ioTHBISa 
a*SS$ilfciE»T-^2 2 3tt. xn>H^^"J2 04 

[ 0 0 5 6 3 ^ y HB»#a2 0 5 {4. flTiBAy H> t 




'J 2 0 4£fEH£ilT^Sf£i§T— ?fc(a£o"t A **y KS? 

i)fi-f-$r^t-ciei^y k i o i tcajni-s. 

[0057] im^v H 1 0 1 J±. Mffi^-y K^S^S 
2 0 5^J:oTBJjD$ii7t^-y KBiWi-^fcfl!->T-f > 

[0058] UBlrfftCefc oT . feH«#: 1 0 7±fc« 
^rtlfflfc|»S^ftieil®«*BBI^fcX*i3j:lfa* 

[00 59] Ja±. tftAI*tttiJLfcttl99l»ftlffl£iftL 
[0060] 

{■fctJ^-C, IE»T-*tf>»»£il«5r<l:tlH*J»Lt 

fc?9BW«0X**J itfH«*IE«W-4i i: *»Tffi4: IX 
[006 1]**:. Witf. «t*JV^TJii#»3& I ^' s Srv^ 

h mmmmm x tmB i < mmmmmth z. t iz x 
[0i] 
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t@i ] i&am* vtisx. -y Y&m&rmmth 
[02 ] V9i?x -y Hmmwoffifmrnz 

[03 ] *#PItf>5d60!fc*stt* 7-^7 -f 

m&£Ktmx'h&. 

[04 ] *»»^tat0!t*j»t4X* r Aj ofiftett 

[05] *»B^I»fflfcJ3»t4** r Bj £7»7h? 

[ 0 6 ] *me>$mmizm& fit o m t saa^) 7 o- 

£*rf0-C$>4. 

[ 0 7 ] *9H)]a3ffifflfc:*5ft* f 5 -r- * *«tH 
[08] *»«B^«WS«fc*J*t6i6DaiL«ia^>JiBit 

[09 ] *m<o$mm£&nh t> oiA^oogoiiL 

[010] *%^<o9Ot0V^(t&ft^RK«^8OX 

tf 4 V7, ? J %9 - V £ m-fWX'fo h . 

101 lEIJK-yH 

102 ^ft'J'yy 

103 df-v'J •xvfgSrOUh 

104 ^f-v'J «y 
107 Eftgflc 
108 

10 9 #>f KM 

20 1 ieiir-^fB1t#S 

20 2 ftfBtttiJ#& 

20 3 H3I**8 

2 04 AyK^y 

20 5 ^vHW»*a 



[02] 




\ 



(6) 
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[H33 
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AX = 


-1 
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-i 
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0 0 




-1 
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b 1 - 1 




[H51 






(a) 



(b) 





SW3 
YES 





f . 




= 1 



$104 



S107 
YES 



> 






F2=1 



X = X 0R( F1 ANO F2)| — S110 



S10B 



S112 




[08] 



[0103 



^iTvBEEEEEEBEEEE^EEEGEEEEGEEBi' HBBBBEEHBBBEB: 



*U ifr] K B EE B B E B E N Fl 1 1 OH i 1 1 1 H II II 1 1 f 1 fl fl E EEMBB E BEE E H E K E !-. 



Ti-.rBBEBEEEBBBBEEEDIIDnnnDDnnnnnnBBBEEEBBEEE: 



3QtofdT?mioTofp1oibVQ]ololohhhhjTlUThlilitcHoloiololoioioicHci 

X OR Rl AND F2 0>£ift 



•r-s • BEEBBBBBBBEBrrBDnnnonnilDDBtEEBBBEEEMBEEBO 
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702 




701 701 

I ay*-?-? . 
•I uattss 
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(a) 
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. (c) 
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